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IN THE CLAIMS 

Please amend the claims as follows. 

For the Examiner's convenience, a list of all claims is included below. 

1 . (Currently Amended) A method for generating a speech recognition database comprising: 
generating a latent semantic analysis (LSA) space from a training corpus of documents 

representative of a language, wherein the LSA space includes one or more document vectors; 
receiving a new document that represents a change in the language; and 
adapting the LSA space to reflect the change in the language, wherein the adapting 

change in the language includes changing a position of the one or more document vectors inthe 

LSA space bv the change in the language . 

2. (Original) The method of claim 1 , wherein adapting the LSA space to reflect the change 
in the language comprises transforming the LSA space to take into account the new document's 
influence on the LSA space without re-computing the LSA space. 

3. (Previously Presented) The method of claim 2, wherein transforming the LSA space 
comprises: 

obtaining a training document vector that characterizes a semantic position of the training 
document within the LSA space; 

computing a new document vector that characterizes a semantic position of the new 
document within the LSA space; 

deriving a document vector transformation matrix; and 

applying the document vector transformation matrix to the training document vector and 
the new document vector to shift a position of each document vector in the LSA space, 
where the shift in the position reflects the change in the language. 

4. (Currently Amended) The A method of claim 3, furth e r for generating a speech 
recognition database c omprising: 

generating a latent semantic analysis (LSA^ space from a training corpus of documents 
representative of a language, wherein the LSA space includes one or more document vectors; 
receiving a new document that represents a chan ge in the language: and 
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aHgptinc r the LSA space to reflect the change in the language, whe rein the change in the 
lan guage includ e* changing a p osition of the one or more document vectors, wherein adapting 
the T.SA space to reflect the change in the lan guage comprises transforming the LSA space to 
take into account the new document' s influe n ce on the LSA space without re-computing the LSA 
s pace» wherein the transforming the LSA space comprises 

^t a ;nina a training document vector that characte ri zes a s emantic po sition of the training 

document within the LSA space: 

com puting a new document vector that characteriz es a semantic position of the new 

document within the LSA space; 

deriving a document vector transformation m atrix: and 

ap plying the document vector transformation matrix to th e training document vector and 
the new document vector to shift a position of each d ocument vector in the LSA space, where the 
shift in the position reflects the c hange in the language: 

obtaining a training word vector that characterizes a semantic position of the training 
word within the LSA space; 

computing a new word vector that characterizes a semantic position of the new word 

within the LSA space; 

deriving a word vector transformation matrix; and 

applying the word vector transformation matrix to the training word vector and the new 
word vector to shift a position of each word vector in the LSA space, where the shift in the 
position reflects the change in the language. 

5 . (Original) The method of claim 4, wherein: 

the training document vector is VS , where VS is computed from a right singular matrix 
V and a diagonal matrix S , each of which was obtained from a previous singular value 
decomposition (SVD) of a training word-document matrix constructed during the generation of 
the LSA space, the training word-document matrix representing the extent to which each of the 
words appears in each of the documents of the training corpus; 

the new document vector ZS , where ZS is computed from the diagonal matrix S and an 
extension matrix Z , wherein Z is an extension of the right singular matrix V obtained by 
folding in a new word-document matrix, the new word-document matrix representing the extent 
to which a new word appears in the new document; and 
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the document vector transformation matrix is J , wherein J is obtained from a Choleski 
decomposition of a matrix derived from an extension matrix Y , wherein Y is an extension of a 
left singular matrix U obtained by folding in the new word-document matrix, and wherein U 
was obtained from the previous SVD of the training word-document matrix constructed during 
the generation of the LS A space. 

6. (Original) The method of claim 5 , wherein : 

the training word vector is US , wherein US is computed from the left singular matrix 
U and the diagonal matrix S ; 

the new word vector is YS, wherein YS is computed from the diagonal matrix S and the 

extension matrix Y ; and 

the word vector transformation matrix is K , wherein K is obtained from a Choleski 
decomposition of a matrix derived from the extension matrix Z . 

7. (Original) The method of claim 6, wherein transforming the LSA space comprises 
applying the document vector transformation matrix and the word vector transformation matrix 
simultaneously. 

8. (Original) The method of claim 6, wherein when the new document matrix contains more 
new documents than new words, then transforming the LSA space comprises: 

applying the word vector transformation matrix K , first; and 

applying the document vector transformation matrix J second, wherein the extension 
matrix Y is not obtained by folding in the new word-document matrix, but is rather derived from 
the extension matrix Z . 

9. (Original) The method of claim 6, wherein when the new document matrix contains more 
new words than new documents, then transforming the LSA space comprises: 

applying the document vector transformation matrix J first; and 

applying the word vector transformation matrix K second, wherein the extension matrix 
Z is not obtained by folding in the new word-document matrix, but is rather derived from the 
extension matrix Y . 
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1 0. (Original) The method of claim 1 , wherein the change in the language is a change in the 
language's domain. 

1 1 . (Original) The method of claim 1 , wherein the change in the language is a change in the 
language's style. 

1 2. (Currently Amended) A computer-readable medium having executable instructions to 
cause a computer to perform a method for generating a speech recognition database comprising: 

generating a latent semantic analysis (LS A) space from a training coipus of documents 
representative of a language, wherein the LSA space includes one or more document vectors; 
receiving a new document that represents a change in the language; and 
adapting the LSA space to reflect the change in the language, wherein the adapting 
change in the language includes changing a position of the one or more document vectors rnthe 
LSA space bv the change in the language . 

13. (Original) The computer-readable medium of claim 12, wherein adapting the LSA space 
to reflect the change in the language further comprises transforming the LSA space to take into 
account the new document's influence on the LSA space without re-computing the LSA space. 

14. (Original) The computer-readable medium of claim 13, wherein transforming the LSA 
space further comprises: 

obtaining a training document vector that characterizes a semantic position of the training 
document within the LSA space; 

computing a new document vector that characterizes a semantic position of the new 
document within the LSA space; 

deriving a document vector transformation matrix; and 

applying the document vector transformation matrix to the training document vector and 
the new document vector to shift a position of each document vector in the LSA space, where the 
shift in the position reflects the change in the language. 

1 5. (Currently Amended) [[The]] A computer-readable medium having executable 
instructions to cause a computer to perform a method for generating a spee ch recognition 
database comprising of claim 1 4 , wherein transforming the LSA spac e further comprise s: 
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pR neratiTi p a latent semantic analysis (LSA) space fr om a training corpus of documents 
re presentative of a language, wherein the L S A space includes one or more document vectors; 

receiving a new document that represents a chang e in the language; and 

adaptin g the LSA space to reflect the change i n the language, wherein the change in the 
language includes changing a position of th e one or more document vectors, wherein adapting 
the LSA space to reflect the change in the language f u rther comprises transforming the LSA 
s pace to take into account the new document's influenc e on the LSA space without re-computing 
the LSA space.wherein the transforming the LS A space comprises 

nhtaining a training document vector that characteriz es a semantic position of the training 
document within the LSA space; 

com puting a new document vector that characteriz es a semantic position of the new 

document within the LSA space: 

deriving a document vector transformation matrix; and 

appl ying the document vector transformation matrix to the trai ning document vector and 
the new document vector to shift a position of each document vector in the LSA space, where the 
shift in the position reflects the change in the l anguage; 

obtaining a training word vector that characterizes a semantic position of the training 
word within the LSA space; 

computing a new word vector that characterizes a semantic position of the new word 

within the LSA space; 

deriving a word vector transformation matrix; and 

applying the word vector transformation matrix to the training word vector and the new 
word vector to shift a position of each word vector in the LSA space, where the shift in the 
position reflects the change in the language. 

16. (Currently Amended) A computer-readable medium having execu table instructions to 
cause a computer to perform a method for generating a speech reco gnition database comprising: 

generating a latent semantic analysis (LSA) space from a trainin g corpus of documents 
representative of a language, wherein the LSA space includes one or more doc ument vectors; 
receiving a new document that represents a change in the language; and 
adapting the LSA space to reflect the change in the language, wherein the change in the 
language includes changing a position of the one or more document vec tors, wherein adapting 
the LSA space to reflect the change in the language further com prises transforming the LSA 
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s pace to take into account the new document's influence o n the LSA space without re-computing 
the LSA spa ce , wherein transformin g the LSA space comprises 

obtainin g a traini n g document vector that characterizes a semantic posit ion o f the training 

document within the LSA space; 

computin g a new document vector that characterizes a semantic position of the new 

document within the LSA space; 

deriving a document vector transformation matrix; and 

ap plying the document vector transformation matrix to the training document vector and 
the new document vector to shift a position of each document vector in the LSA space, where the 
shift in the position reflects the change in the language The comput e r readable medium of claim 
14, wherein[[:]]the training document vector is VS where VS is computed from a right singular 
matrix V and a diagonal matrix S , each of which was obtained from a previous singular value 
decomposition (SVD) of a training word-document matrix constructed during the generation of 
the LSA space, the training word-document matrix representing the extent to which each of the 
words appears in each of the documents of the training corpus; 

the new document vector is ZS where ZS is computed from the diagonal matrix S and 
an extension matrix Z , wherein Z is an extension of the right singular matrix V obtained by 
folding in a new word-document matrix, the new word-document matrix representing the extent 
to which a new word appears in the new document; and 

the document vector transformation matrix is J , wherein J is obtained from a Choleski 
decomposition of a matrix derived from an extension matrix Y , wherein Yis an extension of a 
left singular matrix U obtained by folding in the new word-document matrix, and wherein U 
was obtained from the previous SVD of the training word-document matrix constructed during 
the generation of the LSA space. 

17. (Original) The computer-readable medium of claim 1 6, wherein: 

the training word vector is US , wherein US is computed from the left singular matrix 

U and the diagonal matrix S ; 

the new word vector is YS 7 wherein YS is computed from the diagonal matrix S and the 

extension matrix Y ; and 

the word vector transformation matrix is A\ wherein K is obtained from a Choleski 
decomposition of a matrix derived from the extension matrix Z . 
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1 8. (Original) The computer-readable medium of claim 1 7, wherein transforming the LSA 
space further comprises applying the document vector transformation matrix and the word vector 
transformation matrix simultaneously. 

19. (Original) The computer-readable medium of claim 17, wherein, when the new 
document matrix contains more new documents than new words, transforming the LSA space 
further comprises: 

applying the word vector transformation matrix K , first; and 

applying the document vector transformation matrix is J second, wherein the extension 
matrix Y is not obtained by folding in the new word-document matrix, but is rather derived from 
the extension matrix Z . 

20. (Original) The computer-readable medium of claim 17, wherein, when the new document 
matrix contains more new words than new documents, transforming the LSA space comprises: 

applying the document vector transformation matrix J first; and 

applying the word vector transformation matrix K second, wherein the extension matrix 

Z is not obtained by folding in the new word-document matrix, but is rather derived from the 

extension matrix Y . 

2L (Original) The computer-readable medium of claim 12, wherein the change in the 
language is a change in the language's domain. 

22. (Original) The computer-readable medium of claim 12, wherein the change in the 
language is a change in the language's style. 

23. (Currently Amended) An apparatus for generating a speech recognition database, the 
apparatus comprising: 

a latent semantic analysis (LSA) space generator to generate an LSA space from a 
training corpus of documents representative of a language, wherein the LSA space includes one 
or more document vectors; 

a document receiver to receive a new document that represents a change in the language; 

and 
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an LSA space adapter to adapt the LSA space to reflect the change in the language, 
wherein th e change in the language adapting includes changing a position of the one or more 
document vectors in the LSA space bv the change in the language . 

24. (Original) The apparatus of claim 23, wherein LSA space adapter transforms the LSA 
space to take into account the new document's influence on the LSA space without re-computing 
the LSA space. 

25. (Previously Presented) The apparatus of claim 24, wherein the LSA space adapter 
transforms the LSA space by: 

obtaining a training document vector that characterizes a semantic position of the training 

document within the LSA space; 

computing a new document vector that characterizes a semantic position of the new 
document within the LSA space; 

deriving a document vector transformation matrix; and 

applying the document vector transformation matrix to the training document vector and 
the new document vector to shift a position of each document vector in the LSA space, where the 
shift in the position reflects the change in the language. 

26. (Currently Amended) The An apparatus of claim 25 , wh e rein the LSA space adapt e r 

f irtw tmnnffirmr; th o T flA npao e bv for generating a speec h recognition database, the apparatus 
comprising : 

a latent semantic analysis (LSA) space generator to generat e an LSA space from a 
training corpus of documents representative of a language, wherein the LSA space includes on e 
or more document vectors: 

a document receiver to receive a new document that represents a change in the language; 

and 

an LSA space adapter to adapt the LSA space to reflect the chan ge in the language, 
wherein the change in the language includes changing a position of the one or more document 
vectors, wherein LSA space adapter transforms the LSA space to take into account the new 
document's influence on the LSA space without re-computing the LSA spa ce, wherein the LSA 
space adapter transforms the LSA space bv 
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obtainin g a training document vector that characterizes a seman tic position of the training 

document within the LS A space; 

computing a new document vector that characterizes a semantic position of the new 
document within the LS A space; 

deriving a document vector transformation matrix: and 

ap plying the document vector transformation matrix to the tr aining document vector and 
the new document vector to shift a position of each documen t vector in the LSA space, where the 
shift in the position reflects the chan ge in the language; 

obtaining a training word vector that characterizes a semantic position of the training 
word within the LSA space; 

computing a new word vector that characterizes a semantic position of the new word 

within the LSA space; 

deriving a word vector transformation matrix; and 

applying the word vector transformation matrix to the training word vector and the new 
word vector to shift a position of each word vector in the LSA space, where the shift in the 
position reflects the change in the language. 

27. (Original) The apparatus of claim 26, wherein: 

the training document vector is VS , where VS is computed from a right singular matrix 
V and a diagonal matrix S , each of which was obtained from a previous singular value 
decomposition (SVD) of a training word-document matrix constructed during the generation of 
the LSA space, the training word-document matrix representing the extent to which each of the 
words appears in each of the documents of the training corpus; 

the new document vector ZS , where ZS is computed from the diagonal matrix 5 and an 
extension matrix Z , wherein Z is an extension of the right singular matrix V obtained by 
folding in a new word-document matrix, the new word-document matrix representing the extent 
to which a new word appears in the new document; and 

the document vector transformation matrix is wherein J is obtained from a Choleski 
decomposition of a matrix derived from an extension matrix Y , wherein Y is an extension of a 
left singular matrix U obtained by folding in the new word-document matrix, and wherein U 
was obtained from the previous SVD of the training word-document matrix constructed during 
the generation of the LSA space. 



09/967,072 10 of 27 4860P2638 

PACE 12/29 ' RCVD AT 4/1 0/2006 2:37:05 PM (Eastern Daylight Time] * SVR:USPTO-EFXRF-6/39 * DNIS:2738300 * CSID:+14087209642* DURATION (mm-ss):10-02 



10-04-2006 11:41am Froni-BST&Z Sunnyvale 



+1 408 720 9642 



T-212 P. 013/029 F-846 



28. (Original) The apparatus of claim 26, wherein: 

the training word vector is US , where US is computed from a left singular matrix U and 
the diagonal matrix S ; 

the new word vector is YS, where YS is computed from the diagonal matrix S and the 
extension matrix Y ; and 

the word vector transformation matrix isK , wherein K is obtained from a Choleski 
decomposition of a matrix derived from the extension matrix Z . 

29. (Original) The apparatus of claim 26, wherein the LS A space adapter transforms the 
LS A space by applying the document vector transformation matrix and the word vector 
transformation matrix simultaneously. 

30. (Original) The apparatus of claim 26, wherein when the new document matrix contains 
more new documents than new words, then the LSA space adapter transforms space by: 

applying the word vector transformation matrix K , first; and 

applying the document vector transformation matrix is J second, wherein the extension 
matrix Y is not obtained by folding in the new word-document matrix, but is rather derived from 
the extension matrix Z . 

3 1 . (Original) The apparatus of claim 26, wherein when the new document matrix contains 
more new words than new documents, then the LSA space adapter transforms the LSA space by: 

applying the document vector transformation matrix J first; and 

applying the word vector transformation matrix K second, wherein the extension matrix 
Z is not obtained by folding in the new word-document matrix, but is rather derived from the 
extension matrix Y. 

32. (Original) The apparatus of claim 23, wherein the change in the language is a change in 
the language's domain. 

33. (Original) The apparatus of claim 23, wherein the change in the language is a change in 
the language's style. 
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34. (Currently Amended) An apparatus for recognizing speech, the apparatus comprising: 
means for recognizing an audio input as a new document; and 

means for processing the new document using latent semantic adaptation, wherein the 
means for processing include 

means for generating a latent semantic analysis (LSA) space from a training corpus of 
documents representative of a language, wherein the LSA space includes one or more document 
vectors; 

means for receiving the new document that represents a change in the language; and 
means for adapting the LSA space to reflect the change in the language, wherein the 

means for adapting change in th o language includes means for changing a position of the one or 

more document vectors in the LSA space bv th e change in the language; and 

means, coupled to the means for processing, for semantically inferring from a vector 

representation of the new document which of a plurality of known words and known documents 

correlate to the new document, 

35. (Canceled) 

36. (Original) The apparatus of claim 34, wherein the means for adapting the LSA space to 
reflect the change in the language comprises a means for transforming the LSA space to take into 
account the new document's influence on the LSA space without re-computing the LSA space. 

37. (Previously Presented) The apparatus of claim 36, wherein the means for transforming 
the LSA space comprises: 

means for obtaining a training document vector that characterizes a semantic position of 
the training document within the LSA space; 

means for computing a new document vector that characterizes a semantic position of the 
new document within the LSA space; 

means for deriving a document vector transformation matrix; and 

means for applying the document vector transformation matrix to the training document 
vector and the new document vector to shift a position of each document vector in the LSA 
space, where the shift in the position reflects the change in the language. 
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3 8 . (Currently Amended) The An apparatus of claim 37, for recogniz ing speech, the 
apparatus comprising : 

means for recognizing an audio input as a new document; and 

means for processing the new document using latent semantic adapta tion, wherein the 
means for processing include 

means for generating a latent semantic analysis (LSA) space from a t raining corpus of 
documents representative of a language, wherein the LSA space includes one or more document 
vectors; 

means for receiving the new document that represents a change in the language; and 
means for adapting the LSA space to reflect the change in the languag e, wherein the change in 
the language includes changing a position of the one or more document v ectors, wherein the 
means for adapting the LSA space to reflect the change in the language comprises a means for 
transformin g the LSA space to take into account the new document's i nfluence on the LSA space 
without re-computing the LSA space, wherein the means for transforming the LSA space 
comprises[[:]] 

means for obtaining a training document vector that characterizes a semantic position of 
the training document within the LSA space; 

means for computing anew document vector that characterizes a semantic p osition of the 
new document within the LSA space; 

means for deriving a document vector transformation matrix; and 

means for applying the document vector transformation matrix to the trainin g document 
vector and the new document vector to shift a position of each document vector in the LSA 
space, where the shift in the position reflects the change in the language; 

means, coupled to the means for processing, for semantically inferring from a vector 
representation of the new document which of a plurality of known words and known documents 
correlate to the new document. 

means for obtaining a training word vector that characterizes a semantic position of the 
training word within the LSA space; 

means for computing a new word vector that characterizes a semantic position of the new 
word within the LSA space; 

means for deriving a word vector transformation matrix; and 
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means for applying the word vector transformation matrix to the training word vector and 
the new word vector to shift a position of each word vector in the LSA space, where the shift in 
the position reflects the change in the language. 

39. (Original) The apparatus of claim 38, wherein: 

the training document vector is VS , where VS is computed from a right singular matrix 
V and a diagonal matrix S , each of which was obtained from a previous singular value 
decomposition (SVD) of a training word-document matrix constructed during the generation of 
the LSA space, the training word-document matrix representing the extent to which each of the 
words appears in each of the documents of the training corpus; 

the new document vector ZS , where ZS is computed from the diagonal matrix S and an 
extension matrix Z , wherein Z is an extension of the right singular matrix V obtained by 
folding in a new word-document matrix, the new word-document matrix representing the extent 
to which a new word appears in the new document; and 

the document vector transformation matrix is J , wherein / is obtained from a Choleski 
decomposition of a matrix derived from an extension matrix Y , wherein Y is an extension of a 
left singular matrix U obtained by folding in the new word-document matrix, and wherein U 
was obtained from the previous SVD of the training word-document matrix constructed during 
the generation of the LSA space. 

40. (Original) The apparatus of claim 39, wherein: 

the training word vector is US , wherein US is computed from the left singular matrix 
U and the diagonal matrix S ; 

the new word vector is YS 9 where YS is computed from the the diagonal matrix S and 
the extension matrix Y ; and 

the word vector transformation matrix is K , wherein K is obtained from a Choleski 
decomposition of a matrix derived from the extension matrix Z . 

4 1 . (Currently Amended) An apparatus for recognizing speech, the apparatus comprising: 
means for recogni zing an audio input as a new document: and 

means for processing the new document using latent semantic adaptation, wherein the 
means for processing include 
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means for generating a latent semantic analysis (LSA) space from a t raining corpus of 
documents representative of a language, wherein the LSA space includes on e or more document 
vectors; 

means for receiving the new document that represents a change in the language: and 
means for adapting the LSA space to reflect the change in the langua ge, wherein the 
change in the language includes changing a position of the one or more document vectors, 
wherein the means for adapting the LSA space to reflect the change in the language comprises 
a means for transforming the LSA space to take into account the new document's influence on 
the LSA space without re-computing the LSA space, wherein the means for transforming the 
LSA space comprises 

means for obtaining a training document vector that characterizes a semantic position of 
the training document within the LSA space; 

means for computing a new document vector that characterizes a semantic position of the 
new document with in the LS A space; 

means for deriving a document vector transformation matrix; and 

means for applying the document vector transformation matrix to the training document 
vector and the new document vector to shift a position of each document vector in the LSA 
space, where the shift in the position reflects the change in the language; and 

means, coupled to the means for processing, for semantic ally inferring from a vector 
representation of the new document which of a plurality of known words and known documents 
correlate to the new document, 

The apparatus of claim 37 , wherein the means for transforming the LSA space further comprises 
means for applying the document vector transformation matrix and the word vector 
transformation matrix simultaneously. 

42. (Currently Amended) An apparatus for recognizing speech, the apparatus comprising: 
means for recognizing an audio input as a new document; and 

means for processing the new document using latent semantic adaptation, wherein the 
means for processing include 

means for generating a latent semantic analysis (LSA) space from a training corpus of 
documents representative of a language, wherein the LSA space includes one or more document 
vectors; 

means for receiving the new document that represents a change in the language; and 
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means for ad aptin g the LSA space to reflect the change in the language, wherein the change in 
the language includes changing a position of the one or more document vectors, wherein the 
means for adapting the LSA space to reflect the change in the language comprises a means for 
transforming the LSA space to take into account the new document's influence on the LSA space 
without re-computing the LSA space, wherein the means for transforming the LSA space 
comprises: 

means for obtaining a training document vector that characterizes a semantic position of 
the training document within the LSA space; 

means for computing a new document vector that characterizes a semantic position of the 
new document within the LSA space; 

means for deriving a document vector transformation matrix; and 

means for applying the document vector transformation matrix to the training document 
vector and the new document vector to shift a position of each document vector in the LSA 
space, where the shift in the position reflects the change in the language; and 

means, coupled to the means for processing, for semanticallv inferring from a vector 
representation of the new document which of a plurality of known words and known documents 
correlate to the new document 

Th e apparatus of claim 37 , wherein when the new document matrix contains more new 
documents than new words, then the means for transforming the LSA space further 
comprises[[:]] 

means for applying the word vector transformation matrix K , first; and 
means for applying the document vector transformation matrix J second, wherein the 
means for obtaining the extension matrix Y is not by folding in the new word-document matrix, 
but is rather by deriving extension matrix Y from the extension matrix Z . 

43. (Currently Amended) An apparatus for recognizing speech, the apparatus comprising: 
means for recognizing an audio input as a new document; and 

means for processing the new document using latent semantic adaptation, wherein the 
means for processing include 

means for generating a latent semantic analysis (LSA) space from a training corpus of 
documents representative of a language, wherein the LSA space includes one or more document 
vectors; 

means for receiving the new document that represents a change in the language; and 
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means for adapting the LS A space to reflect the change in the language, wherein the change in 
the language includes changing a position of the one or more document vectors, wherein the 
means for adapting the LSA space to reflect the change in the language comprises a means for 
transforming the LSA space to take into account the new document's influence on the LS A space 
without re-computinp the LSA space, wherein the means for transforming the LSA space 
comprises: 

means for obtaining a training document vector that characterizes a semantic position of 
the training document within the LSA space; 

means for computing a new document vector that characterizes a semantic position of the 
new document within the LSA space; 

means for deriving a document vector transformation matrix; and 

means for applying the document vector transformation matrix to the training document 
vector and the new document vector to shift a position of each document vector in the LSA 
space, where the shift in the position reflects the change in the language: and 

means, coupled to the means for processing, for semanticallv inferring from a vector 
representation of the new document which of a plurality of known words and known documents 
correlate to the new document The apparatus of claim 37 , wherein when the new document 
matrix contains more new words than new documents, then the means for transforming the LSA 
space further comprises [[:]] 

means for applying the document vector transformation matrix J first; and 

means for applying the word vector transformation matrix K second, wherein the means 
for obtaining the extension matrix Z is not by folding in the new word-document matrix, but is 
rather by deriving the extension matrix Z from the extension matrix Y . 

44. (Currently Amended) The apparatus of claim [[35]] 34> wherein the change in the 
language is a change in the language's domain. 

45. (Currently Amended) The apparatus of claim [[35]] 34> wherein the change in the 
language is a change in the language's style. 

46. (Currently Amended) [[An]LA system for processing speech, the system comprising: 
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a speech recognition database comprising a latent semantic analysis (LSA) space 

generated from a training corpus of documents representative of a language, wherein the LSA 

space includes one or more document vectors; 

an input receiver to receive a new document that represents a change in the language; and 
a processing system to adapt the LSA space to reflect the change in the language, wherein 

the change in the language adapting includes changing a position of the one or more document 

vectors in the LSA space by the change in the language . 

47. (Original) The system of claim 46, wherein the processing system adapts the LSA space 
by transforming the LSA space to take into account the new document's influence on the LSA 
space without re-computing the LSA space. 

48. (Previously Presented) The system of claim 47, wherein the processing system transforms 
the LSA space by: 

obtaining a training document vector that characterizes a semantic position of the training 
document within the LSA space; 

computing a new document vector that characterizes a semantic position of the new 
document within the LSA space; 

deriving a document vector transformation matrix; and 

applying the document vector transformation matrix to the training document vector and 
the new document vector to shift a position of each document vector in the LSA space, where the 
shift in the position reflects the change in the language. 

49. (Currently Amended) [[The]] A system of claim 48 , for processing speech, the system 
comprising: 

a speech recognition database comprising a latent semantic analysis (LSA) space 
generated from a training corpus of documents representative of a language, wherein the LSA 
space includes one or more document vectors: 

an input receiver to receive a new document that represents a change in the language; and 
a processing system to adapt the LSA space to reflect the change in the language, wherein 
the change in the language includes changing a position of the one or more document vectors, 
wherein the processing system adapts the LSA space by transforming the LSA space to take into 
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account the new documents influence on the LSA sp ace without re-computing the LS A space, 
wherein the processing system further transforms the LSA space by[[:]] 

obtainin g a training document vector that characterizes a seman tic position of the training 
document within the LSA space; 

com puting a new document vector that characterizes a sema ntic position of the new 
document within the LSA space; 

deriving a document vector transformation matrix: and 

ap plying the document vector transformation matrix to the training document vector and 
the new document vector to shift a position of each document vector i n the LSA space, where the 
shift in the position reflects the change in the language ; 

obtaining a training word vector that characterizes a semantic position of the training 
word within the LSA space; 

computing a new word vector that characterizes a semantic position of the new word 
within the LSA space; 

deriving a word vector transformation matrix; and 

applying the word vector transformation matrix to the training word vector and the new 
word vector to shift a position of each word vector in the LSA space, where the shift in the 
position reflects the change in the language. 

50. (Original) The system of claim 49, wherein: 

the training document vector is VS , where VS is computed from a right singular matrix 
V and a diagonal matrix S , each of which was obtained from a previous singular value 
decomposition (SVD) of a training word-document matrix constructed during the generation of 
the LSA space, the training word-document matrix representing the extent to which each of the 
words appears in each of the documents of the training corpus; 

the new document vector ZS, where ZS is computed from the diagonal matrix S and an 
extension matrix 2 , wherein Z is an extension of the right singular matrix V obtained by 
folding in a new word-document matrix, the new word-document matrix representing the extent 
to which a new word appears in the new document; and 

the document vector transformation matrix is J , wherein J is obtained from a Choleski 
decomposition of a matrix derived from an extension matrix Y 9 wherein Y is an extension of a 
left singular matrix U obtained by folding in the new word-document matrix, and wherein U 
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was obtained from the previous SVD of the training word-document matrix constructed during 
the generation of the LSA space. 

5 1 . (Original) The system of claim 50, wherein: 

the training word vector is US > where US is computed from a left singular matrix U and 
the diagonal matrix S ; 

the new word vector is YS , wherein YS is computed from the diagonal matrix S and the 
extension matrix Y ; and 

the word vector transformation matrix isK , wherein K is obtained from a Choleski 
decomposition of a matrix derived from the extension matrix Z . 

52. (Original) The system of claim 50, wherein the processing system transforms the LSA 
space by applying the document vector transformation matrix and the word vector 
transformation matrix simultaneously. 

53 . (Original) The system of claim 50, wherein when the new document matrix contains 
more new documents than new words, then the processing system transforms space by: 
applying the word vector transformation matrix K , first; and 

applying the document vector transformation matrix is J second, wherein the extension 
matrix 7 is not obtained by folding in the new word-document matrix, but is rather derived from 
the extension matrix Z . 

54. (Original) The system of claim 50, wherein when the new document matrix contains 
more new words than new documents, then the processing system transforms the LSA space by: 

applying the document vector transformation matrix J first; and 

applying the word vector transformation matrix K second, wherein the extension matrix 
Z is not obtained by folding in the new word-document matrix, but is rather derived from the 
extension matrix 7 . 

55. (Original) The system of claim 46, wherein the change in the language is a change in the 
language's domain. 
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56. (Original) The system of claim 46, wherein the change in the language is a change in the 
language's style. 
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